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2Why Operate a Strainmeter?
• To monitor strain over a broader bandwidth and 
with much higher sensitivity than GPS (or other 
instruments):
– Measure strain from seismic, earth-tide, 
temperature and air pressure inputs--gives local 
rock properties, and changes in them.
– Independently constrains GPS results.
• To directly measure in the Yucca Mountain Block:
– Sensitive to potential very local tectonic events, 
(including any triggered slip), or volcanic events.
• To establish a baseline for future strain changes:
– E.g., events developing from loading and heating 
of the repository.
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6Strainmeter vs GPS Network
• To compare performance of laser 
strainmeter (LSM) with GPS, estimate
EW strain from 5 GPS stations on 
“repository block”.
• Compare in time domain, and with 
spectra.
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Strainmeter vs GPS -- Results
• GPS gives better estimate of long-term rate 
(-8 nanostrain/yr vs -31 for LSM)--though LSM 
can be improved.
• At periods less than 4-5 months, LSM is 
increasingly superior.
• At one day, a factor of 100 lower noise; at 
one minute, a factor of 1000.
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Measurements of Seismic Events
• Does the strain show any nonlinear response 
to large strains from earthquakes?
• Look at teleseisms (distant) and local events
• No “strain steps” seen--so response is purely 
elastic
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Conclusions
• Laser strainmeter can be operated in tunnel, despite 
challenges (intense vibration)--has worked well for 3 
years.
• Noise levels consistent with other strainmeters: most 
sensitive technique for periods of months and less.
• Tides and seismic response consistent with “well-
behaved” rock.
• Some small strain events detected, cause unknown.
• Response to air pressure (see supplement) offers 
possible data on permeability.
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Future Directions
• Planned: Continue to operate laser strainmeter
to monitor strain changes in the Yucca Mountain 
block, and to understand site behavior more fully 
(requires longer recordings).
• Extension 1:  Replace electronics/control with 
newer systems (developed for other instruments) 
to improve data quality:  fewer gaps, better long-
term response.
• Extension 2: Add second (NS) instrument in the 
ESF, essential to extending characterization of 
the site and to corroborating observed signals.
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Response to Air Pressure 
Changes
• If change is in tunnel only (fan at South 
Postal turned off/on), strain response is 
anti-correlated to pressure change, with 
about a 1-hr time constant (pressure 
diffusion?).
• For changes from weather (in tunnel 
and outside), response is correlated, 
with about a 6-hr delay.
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